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TT - Stabilisation of protein molecule - by replacing aminoacid residues 
with other aminoacid residues in which frequency of anticlockwise 
spirality of stereo configuration of main chain is high 

IW ~ STABILISED PROTEIN MOLECULAR REPLACE AMINOACID RESIDUE 

AMINOACID _ 
RESIDUE FREQUENCY ANTICLOCKWISE STEREO CONFIGURATION MAIN 

CHAIN HIGH 

PA - (TANP-N) TANPAKU KOGAKU KENKYUSHO KK 
PN - JP5308963 A 1993 1122 DW199401 C12N9/22 012pp 

- JP2902206B2 B2 19990607 DW199928 C12N9/22 Ollpp 

IC - C07K1/00 ; C07K3/08 ; C12N9/22 ; C12N15/09 ; C12N15/55 ; C12P21/00 
AB - J05308963 Aminoacid residues of a protein molecule in which, the stereo 
configuration of the main chain is an anticlockwise spiral, and the 
intra^ and intermolecular interactions participated by the side chain 
of the aminoacid residue are not important for the expression of 
function of the protein, are replaced by other aminoacid residues in 
which the frequency of anticlockwise spirality of the stereo 
configuration of the main chain is high. 

- USE/AD VANTAGE - The method can stabilise a protein. 

, In an example, a mutant E coli — RNase H— , K95G and K95N, 

were prepd. as follows in which 95-Lys was converted to Gly and Asm 
respectively. A plasmid pJK95G for expressing mutant — RNase — 

H , K95G was prepi Ecoli HB101 was transformed by it to give E 

coli HB101/pJK95G. The mutant —RNase H — (K95G) was prepd. 

using it and purified by a DE-52 column, and a P-ll column. A mutant E 

COLI —RNase H — (K95N) was also prepd. in the same manner The 

enzymatic activities and the stabilities of K95G and K95N vrere 
examined. Their X-ray crystal structures were also analysed. (Dwg.0/0) 
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(2) 

1 

w& >n 9 k o i-smt & v> t^j 

mor s / - £ t-r ££j^fb u 

y&gE^J^ais 5 mB&Vi? ->>5^££: 
[0 0 0 1] 
[0 0 0 2] 

O^fetLTte, AXWfCv'X;^^^ Hfe^^iAtS 
i3 j£ (We t ze 1 ^, Proc . Nat 1. Acad. Sc 1 . USA, 85, 401-405 (19 
88)), -f^>#*fctt**»^©*iai(Alber«,Naturc, 30 
330,41-46(1987)), a-^'J y 9 7, tbWSrttr- > > h 
©Kgft (Nicbol sod^?, Nat ure, 336, 651-656(1988) ) , ^ 
JR-r*»ie«aBtt<0»A(ll**, 4#^¥01-077526 ; Ku 
roki^. Pr oc . Na 1 1 . Acad. Sc i . USA, 86> 6903-6907 (1989) ) 

[0 0 0 3] 



5-308963 

2 

[0 0 04] 

£ -e^ffl j £ & r#®fSj i£i:oW^t# 

fcfck r*»*s*Ayffljtrs#*6^Hj 

^HSde^ftd ££7&*£I£tlTV>£ (Richardson, Advan. 
Protein Chera, 34, 167-339(1981) ; Nicholson^, J. Mo 1. B 
io I., 210, 181-193 (1989)). ^Jy>^075 

y^M^ , l 3 Tti7XA7l : >SI^i^7^;t7^> 
r&#^ s ii-AvM j & t r> ^ c <h fc s nr 

V> £ (Nicho 1 s on«, J. Mo I, Biol, 210, 181-193(1989) ) „ 
[0 0 0 5] -5 LV^ft:SBS^75 / IS 

©pg<D«j©x*;v^— a*«. ior^yiM^i: 
fc^-r/htfvsfc»t#Asnw5. Eire* ^u^>« 
iHftfl)L-7$y»38iSTtt, r£#i££i3:A,g!jte 

rSWS^SjJiD'bO. 5 — 2. 0kcal/mol@|gX 

X*Jt/^— Stt«< < (Brants, J. Mol. Biol . , 23, 47-6 
5(1967) ; Gordon^, J. Am. Chem. Soc. ,113, 5989-5997(199 

moffift £.&KftftTZ> ztlz<Z:-DTZ. <z>x*;Mr— J£ 
SftSbTV** (Richardson & Richardson, "Predictio 
n of Protein Structure and the Principles of Prote 
in Conformation", FasmanH, Plenum, New York(1989))« 

[0 0 0 6] ^n^-CtC, r&#^^-^A>^J0D— 

u ->>w^c7>t^ /mnm&w -»nm\zmm 

(Nichols on€?, J . Mo 1 . B i o 1 , 210, 181-193 (1989) ) . L^L 

[0007] ±E©«Ad»&, rj£«^ 
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(3) 

3 

££jsb&&© xmm&mmz & d mm- * c t fc <t t 

[0 0 0 8] 

[ooo9] #»w©jfiefta«i«ffl"r«r5/»38Hi 
y <t #7 x a * ¥ >j^oD-e© £ 5 a: 7 ^ j mm 

o 7 £ J WBUM«o«Sff »fc J: *^<b»**l«" 
[0 0 1 03 £«*6*Af«Si#aBII*»^±E«)*t5 

t« 73 y Ma^ia^ftntfw-cbJ; w »k ^ 

fc7X/^*>8»t>ff*L^ 
[0 0 11] #»«(!!)**», ^W^«^ifia)±« 

*o-t©75 y B»»<Dflj«^>/^ 

[0 0 12] £TF. *«W©S#ttfc*«fcUT. 3S« 
S*MU#^*l/7-tfHO»9 5#i©u^>as ^ 
* ^ U v' * fc tt 7 X /X ^ * >&Mxm&-tZ> Z 4: 
£4$® if* U ^ U7— if Hoaf^bttK^ViTE 

[0 0 13] *MO^«By#^?l/7-KH(*B 
«B«fciH>TilU;: U ^ 1x7— If H SfcteR NaseH 

3aaio*«i , j#>t^i/7-i?H 
*x*T&*>©£:"r*)KJ:i s 57sya*6&s»? 

9Kd©ftI*4EH»»*T , »oT, DNA/RNA 



4#l8¥5-3 0 8 9 6 3 

1) cDNAO^D- — >^<Z>8£©i§MnR NA0D8& 

2) mRNA©#UASB«©l**. 

3) RNACOifrfc 

[00141 U #5C ^ W7~tf H©M^fcH»^X* 

©ManrtfoT^-rs-r^rs^stons**, £©§* 

DNAa«teJ:*KW*©fe«3j«K*6nT*l}. Kf: 
BRL, ^r;Pv^7^cJ:tX^ig^e. ^MDN 
Aft«fcJ=^T*S**l3fey#^^U'7'-*H*«««$ 

nn^c ^n6©*jE(o«»^y #*^i"7— -t?H 

J.Biol. Chem. , 264, 11546-11549 (1989) ) . 

[0015] z.<D&$\zmmffim<on^ i Jifixi7i'7— 

[0016] z:n&xiz, *5MB#SRM**.DNAa 
ttft*-r***ay#^^v7— ifH*iB6bfc^ t 

■¥01-284454, ^^¥03-197703, $$ISI¥03- 158332) « 

ftjgtt©aA*tifcjE*a[y#5t^u7— ifH© 

* tt»*Stt*««T b & © & £ <4$&¥03-19770 
7). *H»y#5t^U7— tfHJ;t)ME«>TW^ 

et&^-futr^Jx • ®©S(1990),69M ; ^®¥02-ll 
1065), AIB»ftJfl^X^SU&*3 s J»»y#^^>7- 

t>©"C*ofc, ts$\z* »j»iry#5<^u7— kh©» 

T, ^©®^ e fc^^ 3 fe^^y^^^I/7--lfHck 
0 •b*»T&$**y #5E ^ 1x7— tfH^^K ^» Z. 

[0 0 17] 

**Mfc«oTaBELfcy#>t^lx7-i? 

n&s6»fiy#*£i^7— -em*, H96*©ysp^^k7 
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T3H*bfc«»«tt(Lys9 5 A»*(Gly) 
aEMWT'J*77-^T4>J!/^- 

il.W. "Thermodynamic Datafor Biochemistry and B 
io techno logy", 349-376S, Hinz,H.-J. M, Springer-Verl 10 
ag, Berlin, 1986 ; Ett^. JB2ET 0*36X3*** A:/n 
^A-^g^(1990),25K ; Tamura^, Biochemistry. 30 
(21) , 5275-5286 (1991) ) , «£5fetf> U ^ I// — tfH i 

[o o 1 8] *&, »Trtora£##6*^ajfliai*j8f 

(^X^^^XKCSalmonel la typhi murium)) a-9-*?3- 
= s/ HA vi^-h^b Kay?— i?Tfr*y>> 

>2 3 8 ((<*>, tf) = (6 5° , 1 1 B ))^ e fc^U> ? >2 9 
4(^(59' ,12°)), &%:hV7h7 7>&&mm 
(^X^?7XI) a-1f^3.--/ hT«'Jv> 1 5 (f^ 

(4 i ° ,6 8° -tn*nrt##6-a:^aijo^« 

[0 0 19] JKT«CS81K«**WT*»M*$&«c»ia 

V-zLT;^(Maniatis^,MolecularCloniDg(1982) :A 40 
Laboratoy Manual, Cold Sping Harbor Laboratoy)$3J; 

[0 0 2 0] 

mmm 1 aa*a*:i«i u ^ ^y— g hokh- 

1. 4 8 A^WJMBTRS^nr^-SCKatayanagiW.Natnr 
e, 347, 306-309(1990) ; Katayanagil§s, J.Mol. Biol. , 223 , 
1029-1052(1992) ). *-<!>M«»miZ&tl\i* <\V y^X 



^H^5-3 0 8 9 6 3 
SS(Oia^Zffift(0, tf)tt(6 4° ,2 9° )Tf*D, 

*«*fc3Sffffi-CV>*<, Lys 9 5 
a/ffiS^tCDfflSf^fflti^e»n^:V>(g51#M)o B# 

u ^ >m&& x> % r^## ^-tir/u^j <D-m& sto^t 

Vi ^ 1 3fiHTTte» & *l W -5 (Ni cho 1 son^s, J. Mol. Biol, 
210, 181-193(1989) )« -tCTf, r fe#* & 1* £ r) 

NaseH(-£*H?nK9 5G*3ctrXK9 5Nt^«t5) 

fc < V> A I aKMbfeK AS:*M "J * U-T-^H 
(K 9 5 A) (&#3£, J. Biol.Cbem, 266, 11621-11627(199 

[0 0 2 1] HIM 2 g«B*W 'J * g U 7 — tf 
H(K9 5G)<PfEl& 

SE«ffl»J#*£Hx7— tfH,K9 5G£#C<Z><fc5t::LT 

fpi«ufc. 2eaffly#5t^ur— tfir,K9 bg«»s 

Hp J K 9 5 G(Z)fp^O«J»SS:S2 tr^ 

"To 

[0 0 2 23 ^f, ^lU^5t^l/7- tfH©*»BI 
-CCD^^^XS KpAK 6 0 0 (^Pi¥03-065188#^) 

KJ: 0 rnhigfe^<D^^S©»A&frofc« 
[0 0 2 33 ^-fT-^LTIt H 3 te*-rft*-&dt 
Lfc^-y^^U^H^^fc. H2*J:tfH3lC3K 
•T^ptC, pAK6 0 0^S!DNAilT, Sp 

h I 0MRB$tM&&«& 5 ' - ^-f (1) 3 ' 
-f^— (4)fCcfcD^3 0 ObpCDDNA^rM-S:, ^ 
^A^5 f -y^-TV-(3)tSal laSfi&dtrS'-^ 
^-f V— (2)t£«fc9i&2 5 ObpODNA^fitS, 
nPCRKJKfciD*«U 2@^^ig^^©fn-S# 
PCRE«;ttTrJIE«)Gene Amp Kit(Takara)<Z)B293» 

KtMSSphlfccfctfPst IT, $fcj^2 5 0bp©DNA 
Ktt"ft«BHttB*Pst I feJ:^Sal ITMtm Mft 

5X73tfn-xy;p«»*»fc35Ht, ^E-n^n 

*$3 0 Obp^^t/^12 5 ObpODNA^Sr^o Z.<D 

[0 0 2 43 ^(3, co<t5JcbT»enfc*»steT 

J LA 5 0 4(K-f ^Medac*tJ;O^A)^Sphr^J:^ 
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(5) #^5- 3 0 8 9 6 3 

7 8 

Sal IT*U »4. 9kbCD£rfr£0. 7%7#P-X «aa*M'J#^>l/7-ifH (K9 5N)OMS: 

2 5 0bp»fH-3& J Stt*a»rnhJtfi^Sph I - Sal I *r ifH(K9 5 N) $SSt^^7X5 Hp J K9 5 NtDf^ 

frfc^*— S'aVt-SEtfcJcBaMbLfc. !*<D«l&£BI4fc3K"r. pJK9 5N©Ml %tt0! 

->3 >ttr!WR0!>^y— S'a h (Takara) 2 TTSK^fcp J K 9 5 G©fp/St H«d:*ttT?ff o fc. 

m^OWm^-sEm^^tn-Df^ d©J;5KLT# ifcSU pJK9 5N©fp]«TMU pJK9 5G<Z)ffr£t;: 

£tlfc:/^X5 P-C*HiHB 1 0 ltt&JE$HfittU m^1t*V ^51 ^ L^tf H ^7 ^ (3) D 1 1 

£^ AS! U #>t ^ 1/7- if H J8«ffl X U ^ Ua-^ H :/^-f V- (5) &m ^& (H 3 #JH) . 

^ ^^-pJK9 5G£?§fco [0 0 2 9] §^n^7X5 Hp J K9 5NT*M 

[0 0 2 5] JzE©J:'5tLr»6*lfc*R«*HXv' Iff HB10 l*c£#Jt«IILT, *«ffl*»Bry 1/ 

XU 5/7 - 3«J (E.coIi)HB 1 0 1/p J K9 5GKX 7— ifH(K9 5 N)98SW1:/^X5 H£J$t3*B§M#:H 

ssft«R«*»x»a«»wtBf fc*K*nrv** (tx bioi/pjk9 5 N«r»&. cvmn&mmfojim 

mmmmi 2495^ skb:¥«3*9»i 0 0)0 a*R«*4»x«^iwwte*iE*nT^*(«xw 

[0 0 2 6] -JEHffly^^ V7— tfH(K9 5 m&M 1 2 7 0 6#, §160 : 5MU*plfl 1 0 B). 

G)©4«t««SHT<!)J;^ICLtff'3&. *M»HB10 1/pJK9 5NftfflV^ §fc6S0fJ2 

1CI^#HB 1 01/pJK95G£10 0ag/lCD7 fcE«l/fc*Afiy 2 U7-ifH(K 9 5 G>©»& 

>£2/y >&-grtfLB#»5 0 0ml** 3 0*C-?g&Jg tra^*lCJ:0B»e!)*«ffl*I»HU#5t^W7--'tf 

ULifc. »«*©S»a**^Wy hfitTfal 0 0 3cT£lT H(K9 5G)fitgU MPHWAtt 1 5%S 

Lfc«N«T. StISS4 2t:t±H JSfc3.5»IHI DS-PAGETf*-/t>K*4^ fflHPLCTfc 

S»ft»t,*^T»^UT*«bfc.^©l9©^ky H ^ hf— 5 1. 9mg/l*** 

[0 0 2 7] *&tlfc«#SlaM EDTAft*tTl 0 7— tf I TillftbTftSM^^ H7 > h 

mMhUX*WB«*(TE)(pH7. 5) 1 5mUCB«b i£*9H P L CTVy e>^LT#75^ > h tf-^O 

*+TiB#ftaa«c*?)»#&tt»ufc. is, *attBsaiB-r«i*fc, 9 54*075 

0 0 0rpmT3 0#W> 4 tT»ifcLT#fc»Wi*<& H$M»7^ yKE«»«fr« d i fcirsT 

TE(pH7. 5) 5 lC#l/T4t;T-*a frofco 

^fL^ 0 aw«oa»fflK*H«BKTWftb&DE [0030] mmm 4 g Agbfcaw u ^ x & v 7 -if 

-5 2^7A(5ml)*3«fc^P-l l#?M2ml)fc2:©J« HOBBMgttfcjfefett 

jffTllL dOD*#T-C, *»SSU#^^W7— -KH ^ffi«2^J:aC3Tf^jSU?5:^aif^M I J7K^^^7 

(K9 5G)teDE-5 2#^A&^®?>U P-l 1#^ 50 — fef H (K 9 5 G*5<fc tfK 9 5 N)<OW*Stt fcjfeffitt 

-MCffiSgfUfc. TE(pH7. 5)*4ml«bfc«. NaCl <£, KASOAtt U ^ UT— lfH(K 9 5 A) t&\Z 

1*9A^6*AS!U#^^W'7— fefH(K9 5 G)ft* I*MUW^I/7-tfH(K9 5A)(i^#^©*ii 

HJSIi-fc. aEAfflU*^^ k7- ifH(K9 5G)*ftO (J. Boi 1. Chen, 266, 11621-11627 (1991) )tCg£oTl%ggl/ 

p-i immmft&&£&* HMfttu^ *8§i&igi fefeo^^fc. 

ttl 5%SDS-PAGET*-A>Hm, i£*BH [0 0 3 1] XAS[iP3KOV«Stt^ [ 3 H]-M 1 3 D 

PLCTfef- tr-^£^Lfco fMMK*t£5 4. 2mg NA/RNASSStlTI^ 3 7 *C7? 1 ^WfC 1 n 

^-^n^7-*tf Itf«fl:UT»Stl-5^^H77^ (U)£:£&L7t. ^>/^It^Ii , J^5?^l/7- 

i£ffiHPLC-C7^tf>^LT§77^> 40 -£H#*3€&&y #7 2? U7-i?H£I^C®^8fc£tt:P 

hfcf— ^<0»iHtt«**K*r*i:i:fefc. 9 5fi©75 5fiS©t> tic e*so = 1 5 7 6M' 1 -cnf 1 */^ 

y»»»**tr^^H€»«a7 r 5/«E^J»W'rs T2 8 0nnfc*^t*9OC***£"r*dtlcJ:?)*«» 

[0 0 2 8] gjBW3 ffAS^:JBBrU^^U7'-'g [^ 1 ] 
H(K9 5N)g?M 

^^^B J:t^AS! U #X ^ U7— tf H©#*gttott:tt 

^»Sy#^^k7—tfH 2 o 

2CAffly#*^l'7'— tfH(K9 5G) 2 3 

// (K 9 5 N) 19 
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(6) 



(K 9 5 A) 
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10 



1 9 



*<ttXlmM$?^5f h W J — ;KDTT) fciStS 2 0mM@£ 
h U * A <pH 5 . 5 ) *Tfro ft. »»etttt**flD 

»2] 



[0 0 3 2] JfclC* 5^«»fU#>c^U7-1fHi:aE»iH 
fco SfigttpH 5 . 5 -Ca>X&iom&& 2 2 0 nnte^W-S 

g*gg£ 5 0 X<Sttf5fctflPiM[(TmO:) ) 

^SfflUtfX^l^— -tfH 5 1.9 
ammV#X0UT-'i£H{K9 5G) 5 8. 7 
* (K9 5N) 5 5. 1 
(K9 5 A) 5 2.3 



[0 0 3 3] 35«MHI**fc»U ^'J#^^l/7- 

CMl/«»#K.9 5 GG>2r#<» K9 5N,fc:DfeS£ 

[0 0 3 4] cnfc#U £»*&ia:Arffla>=Ha££ 
0iC< ^7^n>3a»«C««U&aE*#K9 5 AT?tt*MO? 



[0 0 3 5] jftftM 5 &m& ViZXZVT— if H (K 
9 5 G*5 J: I/K 9 5 N) PX«B«fta»f 
2? «»ffl"j3R5C^W7'— ' tfH(K9 5 G£«fclXK9 5N)(D 

ftfflUtf*^!^— fcfH(K9 5 G&<fctfK9 5N)Xigi 

[0 0 3 6] K9 5 G$3j;tfK9 5NOfiMI&^«anP 
XttBfbA#(&#«, J. Biol. Chem. 264, 11546-11549(19 

3)o 
«3] 







XASRNaseHOjlBji 






K9 5G 


K95N 




P 2i 2i 2i 


P 2i 2i 2i 


P 2i 2i 2i 


a (A) 


4 4.06 


4 4.04 


4 4. 1 4 


b(A) 


8 6.85 


8 6.63 


8 7.01 


c(A) 


3 5.47 


3 5.48 


3 5.45 



[0 0 3 7] Xttttaafftt&Enraf-NoniasttOCA 
ffl»*©«»«Bfi(M-*«, Nature 347,306-309(1990)) 

ffM^^O ^7 A F R O D O V^TJlS^b^fT^ 
ft. &i»»IC, 5.0-1.8A(F>1.0a(F))£Df 

-^^v^riijo. 18 5, te&mmowmmfr s 

©r tt<©¥*S 2 »C!>3P5S« (r. m. s. ) *i£ * £ OlEAS! U 
^^1/7- tfHtC^bTt>0. 0 1 SAt&ofc. 
[0 0 3 8] 1 . 8 A$HSMrTrtfc«L£*SS!'J#*£ 
1x7— tfH(K9 5G**CXK9 5N)©jB»«iStt, l> 50 



rn &x A«ffiiii«<z> tor** &*K8*<fc £ »v* t & t ^ 

fc*rT*(9 5tt075yiWafl!l«**<>±lS^©* 
*t»2P&(Z>r.m.s.te* K9 5G^cfctfK9 5N[C**L 
T-en-^no. 2 8 4Afe«tt/0. 2 8 6 A-C£feofco ^ 
A^giJSiK 9 5 G3$£ZtK 9 5 NOKAffttSt»®KfB 
#Bfi*IS5Hte3Kr. K9 5GOGly9 5^ICK9 5 
N£>Asn9 5(Z)^«©— ffi«<0, *)l»nfn(8 5 
',9' )*5«£tf(7 1° ,4 0° )T*tK 
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(7) 

11 

= (9 0° ,0° ) (Nicholson^, J. Ho I.Biol. ,210, 181-19 
3(1989)) ^JE^mtfo-DT^Z* ^&K9 5NcDAsn9 

[0 0 3 9] ^n&OXtt«IUffi&ff«fjlS*(^ ^u-> 

^>/t^S©5i#:»jt&^#<^b^^^ofc^^ 10 
fc^LTfcrh SI^4"t?3iiE$n^^»^K9 5 

[0W<3f«*fctfc B J] 

[0 1 ] 55«M*»»U ^ U7-1fH<MMM*» 



4#§8¥5-3 0 8 9 6 3 
9 5 0M*^T^Lfeo BteLys9 5 i£&<ZX0-- zf 

[0 2] ^7X5 HpJK9 5GO»S^t8!^ 
[^3] fl»tt*aw»«SE»Sr»AT*fc86©-&** 
KlMMMfc*. • SlfcHMir 3 

[05] ^S^[U^>?^Ur-ifH(K9 5G43cktf 
K9 5N)©£#;!»j©£5KT0T?&5o A|*£A£!KR 
K95G09 Sffiifi^^JP-^eS^^X-rU^HT?* 
0. B»M^^K9 5 N COCO 9 SttiBtt©^— ^« 
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4#IB¥5- 3 0 8 9 6 3 



[01] 
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(9) 



"gUJp 5-308963 



[02] 



Sail 
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> — mm 

* ©*== 




Pstisfe Pstrsti 



Sphl + Sall/PHt 



1 




fd Sail 
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(10) #M?5-3 0 8 9 6 3 



[03] 
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